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(54) SPEAKER, SPEAKER COMPONENT, AND PORTABLE ELECTRONIC DEVICE

(57) The present invention provides a loudspeaker,
including a first diaphragm group, a second diaphragm
group, and a first voice coil, a second voice coil, and a
magnetic circuit system that are located between the first
diaphragm group and the second diaphragm group. The
first diaphragm group, the second diaphragm group, the
first voice coil, and the second voice coil are disposed
on a same center line. The first voice coil is disposed on
the first diaphragm group. The second voice coil is dis-
posed on the second diaphragm group. A magnetic field
generated by the magnetic circuit system intersects with
the center line. The first voice coil is spaced opposite to
the second voice coil. The first voice coil and the second
voice coil are at least partially located in the magnetic
field generated by the magnetic circuit system, and have
opposite vibration directions. The first voice coil and the
second voice coil respectively provide vibration forces
for the first diaphragm group and the second diaphragm
group, so that the first diaphragm group and the second
diaphragm group produce sound in two opposite direc-
tions.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 201910143771.9, filed with the China
National Intellectual Property Administration on February
26, 2019 and entitled "LOUDSPEAKER, LOUDSPEAK-
ER ASSEMBLY, AND PORTABLE ELECTRONIC DE-
VICE", which is incorporated herein by reference in its
entirety.

TECHNICAL FIELD

[0002] The present invention relates to the field of loud-
speaker technologies, and in particular, to a loudspeaker
and a loudspeaker assembly.

BACKGROUND

[0003] With development of portable electronic device
technologies, people impose an increasingly high re-
quirement on a sound effect of external playback of a
portable electronic device such as a notebook computer.
To improve a low frequency response of the notebook
computer, an amplitude of a micro loudspeaker of the
notebook computer is designed to be increasingly large.
During application of a large amplitude, vibration of a
voice coil and a diaphragm of the micro loudspeaker gen-
erates vibration excitation on a keyboard, affects expe-
rience of using the keyboard by a user, and causes a
noise to affect sound quality of external playback. Cur-
rently, vibration of the keyboard is reduced by reducing
an amplitude of the voice coil of the loudspeaker, but low
frequency loudness is reduced and a sound effect is sac-
rificed at the same time.

SUMMARY

[0004] Embodiments of the present invention provide
a loudspeaker, so that sound can be produced bidirec-
tionally when there is a relatively large amplitude, to im-
prove a sound effect of the loudspeaker.
[0005] The embodiments of the present invention fur-
ther provide a loudspeaker assembly and a portable elec-
tronic device.
[0006] The loudspeaker provided in the embodiments
of the present invention includes a first diaphragm group,
a second diaphragm group, and a first voice coil, a sec-
ond voice coil, and a magnetic circuit system that are
located between the first diaphragm group and the sec-
ond diaphragm group. The first diaphragm group, the
second diaphragm group, the first voice coil, and the sec-
ond voice coil are disposed on a same center line. The
first voice coil is disposed on the first diaphragm group.
The second voice coil is disposed on the second dia-
phragm group. A direction from a north pole to a south
pole of a magnetic field generated by the magnetic circuit
system is an extension direction of the center line. The
first voice coil is spaced opposite to the second voice

coil. In addition, the first voice coil and the second voice
coil are both at least partially located in the magnetic
circuit system, and have opposite vibration directions at
a same moment under an action of the magnetic field
generated by the magnetic circuit system. The first voice
coil and the second voice coil respectively provide driving
forces for the first diaphragm group and the second dia-
phragm group, so that the first diaphragm group and the
second diaphragm group produce sound in two opposite
directions at the same time. "The first voice coil and the
second voice coil are both at least partially located in the
magnetic circuit system" includes that positions of the
first voice coil and the second voice coil are in the mag-
netic circuit system, and also includes that the first voice
coil and the second voice coil are both at least partially
located in the magnetic field generated by the magnetic
circuit system.
[0007] According to the loudspeaker described in the
present invention, the first voice coil and the second voice
coil are used to respectively cooperate with the dia-
phragm groups to produce sound through bidirectional
vibration in a same magnetic circuit. The first voice coil
and the second voice coil have same vibration quality,
and have opposite vibration directions during working,
so that momentum changes Δ(mv) offset each other, and
no vibration excitation is generated on a peripheral con-
tact object. For an electronic product in which the loud-
speaker is used, for example, a notebook computer,
when the loudspeaker plays sound and a user uses a
keyboard, vibration of the loudspeaker on a housing and
the keyboard of the computer is greatly reduced, and
even no vibration excitation is generated. More impor-
tantly, when sound is produced in two different directions,
a vibration area is doubled, and an amplitude is reduced
with a same loudness requirement, thereby helping re-
duce distortion.
[0008] Further, the first voice coil and the second voice
coil have same quality and a same vibration speed, so
that momentum changes Δ(mv) in two directions can to-
tally offset each other, thereby further reducing a vibra-
tion force, and reducing a vibration impact on the key-
board. Certainly, the first voice coil and the second voice
coil may have different quality and amplitudes.
[0009] Further, a radial size of the first voice coil in a
direction perpendicular to the center line is different from
a radial size of the second voice coil in the direction per-
pendicular to the center line. Certainly, the radial sizes
of the first voice coil and the second voice coil may be
the same. In a thickness direction from the first diaphragm
group to the second diaphragm group, the first diaphragm
group, the first voice coil, the second voice coil, and the
second diaphragm group are sequentially disposed, and
the first voice coil and the second voice coil are disposed
in a staggered manner. In the thickness direction, overall
thickness of the loudspeaker may be reduced. This is
applicable to a portable lightening and thinning electronic
device.
[0010] The magnetic circuit system includes an inter-
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nal magnet, an external magnet, a first internal magnetic
conductive plate, a second internal magnetic conductive
plate, a first external magnetic conductive plate, and a
second external magnetic conductive plate. The magnet-
ic field enters the first internal magnetic conductive plate
from the internal magnet, and is distributed around the
first internal magnetic conductive plate. The distributed
magnetic field enters the first external magnetic conduc-
tive plate, enters the external magnet from the first ex-
ternal magnetic conductive plate, then passes through
the second external magnetic conductive plate, and en-
ters the second internal magnetic conductive plate and
then returns to the internal magnet. In some embodi-
ments, a sound production unit formed by the first voice
coil and the first diaphragm group shares a same mag-
netic circuit with a sound production unit formed by the
second voice coil and the second diaphragm group,
thereby reducing a quantity of magnets, and reducing
overall thickness.
[0011] In an implementation, the magnetic circuit sys-
tem includes vibration space. The first internal magnetic
conductive plate, the internal magnet, and the second
internal magnetic conductive plate are sequentially
stacked. The first external magnetic conductive plate, the
external magnet, and the second external magnetic con-
ductive plate are sequentially stacked. The first external
magnetic conductive plate is located on a periphery of
the first internal magnetic conductive plate. The external
magnet is located on a periphery of the internal magnet.
The second external magnetic conductive plate is located
on a periphery of the second internal magnetic conduc-
tive plate. The first external magnetic conductive plate
and the first internal magnetic conductive plate, the ex-
ternal magnet and the internal magnet, and the second
external magnetic conductive plate and the second in-
ternal magnetic conductive plate are all spaced from
each other by the vibration space.
[0012] The first voice coil and the second voice coil are
respectively located in the vibration space. The first voice
coil surrounds a peripheral edge of the second internal
magnetic conductive plate and a part of the internal mag-
net. The second voice coil surrounds the part of the in-
ternal magnet and the first internal magnetic conductive
plate.
[0013] In another implementation, the first internal
magnetic conductive plate includes a base plate and side
plates connected to a peripheral edge of the base plate.
The side plates and the base plate are assembled into a
mounting slot. Free ends of the side plates extend outside
the mounting slot to form the second external magnetic
conductive plate parallel to the base plate. The internal
magnet and the second internal magnetic conductive
plate are sequentially stacked on a surface that is of the
base plate and that is located in the mounting slot. The
external magnet is disposed around a periphery of the
side plates. The external magnet and the first external
magnetic conductive plate are stacked on a side that is
of the second external magnetic conductive plate and

that faces away from the second internal magnetic con-
ductive plate. The first internal magnetic conductive plate
and the second external magnetic conductive plate are
integrally formed, to facilitate assembly and fully use
space in the loudspeaker.
[0014] The loudspeaker further includes a bracket that
is formed by head-to-tail connecting a plurality of rod bod-
ies and that accommodates and supports the magnetic
circuit system. The bracket includes a first side surface
and a second side surface opposite to the first side sur-
face. A peripheral edge of the first diaphragm group is
fastened to the first side surface, and the second dia-
phragm group is located on the second side surface.
Abutting protrusions are disposed at intervals on a pe-
ripheral edge of a side of the second diaphragm group.
The first external magnetic conductive plate, the external
magnet, and the second external magnetic conductive
plate are sandwiched between the second side surface
of the bracket and the abutting protrusions. The bracket
and the abutting protrusions jointly form space used to
accommodate and support the internal magnet, the ex-
ternal magnet, the first internal magnetic conductive
plate, the second internal magnetic conductive plate, the
first external magnetic conductive plate, and the second
external magnetic conductive plate, and are configured
to bear the first diaphragm group and the second dia-
phragm group, to provide sufficient strength for the loud-
speaker. Further, the first external magnetic conductive
plate and the bracket are integrally formed.
[0015] Further, a plurality of protrusions are disposed
at intervals on a peripheral edge of the second side sur-
face. The first voice coil is provided with a first conductor.
The second voice coil is provided with a second conduc-
tor. End faces of the two adjacent protrusions are pro-
vided with first terminals, and end faces of the other two
abutting protrusions have second terminals. The first ter-
minals and the second terminals are respectively elec-
trically connected to the first conductor of the first voice
coil and the second conductor of the second voice coil.
The terminal is directly disposed on the protrusion to con-
nect to the conductor of the voice coil, and is electrically
connected to an external line, to facilitate a connection.
[0016] The first diaphragm group includes a first dia-
phragm and a first dome. The first diaphragm includes a
peripheral surround and a first flat membrane in the mid-
dle. The first dome is bonded to the first flat membrane
from the outside. The first voice coil is bonded to the first
flat membrane in the middle of the diaphragm from the
inside. The second diaphragm group includes a second
diaphragm and a second dome. The second diaphragm
includes a peripheral surround and a flat region in the
middle. The second dome is bonded to the flat region in
the middle of the diaphragm from the outside. The second
voice coil is bonded to the flat region in the middle of the
diaphragm from the inside. Orthographic projections of
the first dome and the second dome on a same plane
overlap, so that the first diaphragm group and the second
diaphragm group separately produce sound without af-
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fecting each other.
[0017] The loudspeaker assembly provided in the em-
bodiments of the present invention includes a housing
and the loudspeaker. The housing includes a sound cav-
ity and two sound output holes disposed at intervals. The
loudspeaker is accommodated in the sound cavity, and
the loudspeaker and the sound cavity form two independ-
ent sound transmission channels. The two sound output
holes are respectively connected to the two sound trans-
mission channels and the outside. A sound production
unit formed by the first voice coil and the first diaphragm
group and a sound production unit formed by the second
voice coil and the second diaphragm group respectively
emit volume by using the two sound output holes, so that
volume can be increased.
[0018] The electronic device provided in the embodi-
ments of the present invention includes the loudspeaker
assembly and a circuit board electrically connected to
the first voice coil and the second voice coil of the loud-
speaker assembly. In an embodiment, the housing is a
housing of the electronic device. The loudspeaker is rel-
atively thin, can produce sound bidirectionally, does not
occupy much space of the electronic device, and does
not generate vibration excitation on the housing.
[0019] According to the loudspeaker of the present in-
vention, the first voice coil and the second voice coil are
used to respectively cooperate with the diaphragm
groups to produce sound through bidirectional vibration
in a same magnetic circuit, to avoid generating vibration
excitation externally. In addition, vibration areas of the
two diaphragms are doubled, and an amplitude is small
with same loudness, thereby helping reduce distortion.

BRIEF DESCRIPTION OF DRAWINGS

[0020] To describe the technical solutions in the
present invention more clearly, the following briefly de-
scribes the accompanying drawings required for describ-
ing the implementations. Apparently, the accompanying
drawings in the following description show merely some
implementations of the present invention, and a person
of ordinary skill in the art may still derive other drawings
from these accompanying drawings without creative ef-
forts.

FIG. 1 is a schematic structural diagram of a loud-
speaker according to the present invention;
FIG. 2 is a schematic exploded view of a three-di-
mensional structure of the loudspeaker shown in
FIG. 1;
FIG. 3 is a schematic exploded view, from another
perspective, of a three-dimensional structure of the
loudspeaker shown in FIG. 1;
FIG. 4 is a cross-sectional schematic view, from an
IV-IV perspective, of the loudspeaker shown in FIG.
1;
FIG. 5 is a schematic diagram of a direction of a
magnetic field in the loudspeaker shown in FIG. 1;

FIG. 6 is a schematic structural diagram of a loud-
speaker assembly according to the present inven-
tion; and
FIG. 7 is a schematic structural diagram of an elec-
tronic device according to the present invention.

DESCRIPTION OF EMBODIMENTS

[0021] The following clearly and completely describes
the technical solutions in the embodiments of the present
invention with reference to the accompanying drawings
in the embodiments of the present invention. Apparently,
the described embodiments are merely some rather than
all of the embodiments of the present invention. All other
embodiments obtained by a person of ordinary skill in
the art based on the embodiments of the present inven-
tion without creative efforts shall fall within the protection
scope of the present invention.
[0022] Refer to FIG. 1 and FIG. 2. An embodiment of
the present invention provides a loudspeaker that may
be used in a portable electronic device such as a note-
book computer to play volume. The loudspeaker 100 in-
cludes a first diaphragm group 10, a second diaphragm
group 30, and a first voice coil 20, a second voice coil
40, and a magnetic circuit system that are located be-
tween the first diaphragm group 10 and the second dia-
phragm group 30. The first diaphragm group 10, the sec-
ond diaphragm group 30, the first voice coil 20, and the
second voice coil 40 are disposed on a same center line
O. The first voice coil 20 is disposed on the first diaphragm
group 10. The second voice coil 40 is disposed on the
second diaphragm group 30. A magnetic field is formed
in the magnetic circuit system. A direction from a north
pole to a south pole of the generated magnetic field is an
extension direction of the center line O. The first voice
coil 20 is spaced opposite to the second voice coil 40. In
addition, the first voice coil 20 and the second voice coil
40 are both at least partially located in the magnetic field
generated by the magnetic circuit system, and vibration
directions of the first voice coil 20 and the second voice
coil 40 that are energized are opposite at a same mo-
ment. The first voice coil 20 and the second voice coil 40
vibrate to respectively provide driving forces for the first
diaphragm group 10 and the second diaphragm group
30, so that the first diaphragm group 10 and the second
diaphragm group 30 produce sound in two opposite di-
rections at the same time, that is, the first voice coil 20
and the second voice coil 40 vibrate to respectively drive
the first diaphragm group 10 and the second diaphragm
group 30 to move, so that the first diaphragm group 10
and the second diaphragm group 30 produce sound. Fur-
ther, the first voice coil 20 and the second voice coil 40
have same quality and a same vibration speed, so that
momentum changes Δ(mv) in the two directions can to-
tally offset each other, thereby further reducing a vibra-
tion force, and reducing a vibration impact on a keyboard.
[0023] According to the loudspeaker 100 described in
the present invention, the first voice coil 20 and the sec-
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ond voice coil 40 are used to respectively cooperate with
the diaphragm groups to produce sound through bidirec-
tional vibration in a same magnetic circuit. The first voice
coil 20 and the second voice coil 40 have the same vi-
bration quality and speed, and have opposite vibration
directions during working, so that the momentum chang-
es Δ(mv) in the two directions offset each other, and no
vibration excitation is generated on a peripheral contact
object. In addition, the two diaphragms participate in
sound production. Compared with a single diaphragm, a
vibration area is doubled, and an amplitude is smaller
with same loudness, thereby helping reduce distortion.
[0024] Refer to FIG. 3 and FIG. 4. In some embodi-
ments of the present invention, the magnetic circuit sys-
tem includes an internal magnet 60, external magnet 64,
a first internal magnetic conductive plate 50, a second
internal magnetic conductive plate 62, a first external
magnetic conductive plate 66, and a second external
magnetic conductive plate 55. A magnetic line of force
in the internal magnet 60 enters the first internal magnetic
conductive plate 50, and is distributed around the first
internal magnetic conductive plate 50. The distributed
magnetic field enters the first external magnetic conduc-
tive plate 66 at the same time, enters the external magnet
64 from the first external magnetic conductive plate 66,
then passes through the second external magnetic con-
ductive plate 55, and enters the second internal magnetic
conductive plate 62 and then returns to the internal mag-
net 60. A sound production unit formed by the first voice
coil 20 and the first diaphragm group 10 shares a same
magnetic circuit with a sound production unit formed by
the second voice coil 40 and the second diaphragm group
30 to implement driving. Compared with two magnetic
circuits, no acting force of mutual rejection or attraction
is generated, and magnetic conductive substrates of the
two magnetic circuits do not need to be disposed addi-
tionally, thereby reducing a quantity of magnets, and re-
ducing overall thickness. Further, the magnetic circuit
system may include vibration space S. The first voice coil
20 and the second voice coil 40 are respectively located
in the vibration space S. The first voice coil 20 surrounds
a peripheral edge of the second internal magnetic con-
ductive plate 62 and a part of the internal magnet 60. The
second voice coil 40 surrounds the part of the internal
magnet 60 and the first internal magnetic conductive
plate 50.
[0025] Specifically, in an embodiment of the present
invention, the first diaphragm group 10 includes a first
diaphragm (not marked in the figure) and a first dome
13. The first diaphragm includes a surround 11 and a first
flat membrane 12 surrounded by the surround 11. The
first dome 13 is stacked on one side of the first flat mem-
brane 12, and the first voice coil 20 surrounds the first
flat membrane 12 and is located on the other side of the
first flat membrane 12, where the other side may be spe-
cifically an inner side. The first surround 11 is disposed
around a peripheral edge of the first flat membrane 12
and the first dome 13, and the first dome 13 covers the

flat membrane 12. The first voice coil 20 is a rectangular
ring body with one side connected to the peripheral edge
of the flat membrane 12.
[0026] The second diaphragm group 30 includes a sec-
ond diaphragm and a second dome 33. The second di-
aphragm includes a second flat membrane 32. The sec-
ond dome 33 is stacked on one side of the second flat
membrane 32, and the second voice coil 40 is bonded
to a peripheral edge of the second flat membrane 32.
Specifically, the second diaphragm may further include
a second surround 31. The second surround 31 is dis-
posed around the peripheral edge of the second flat
membrane 32 and the second dome 33, and the second
dome 33 covers the second membrane body 12. The
second voice coil 40 may be a rectangular ring body with
one side connected to the peripheral edge of the second
flat membrane 32 and surrounding the second flat mem-
brane 32. The first diaphragm group 10 and the second
diaphragm group 30 respectively produce sound in op-
posite directions without affecting each other. Specifical-
ly, the first dome 13 and the second dome 33 may be
planar.
[0027] Further, a radial size of the first voice coil 20 in
a direction perpendicular to the center line is different
from a radial size of the second voice coil 40 in the di-
rection perpendicular to the center line. In some imple-
mentations of this embodiment, the first voice coil 20 and
the second voice coil 40 are rectangular ring bodies. The
extension direction of the center axial line is used as a
longitudinal direction, and the radial size of the voice coil
is sizes in all horizontal directions perpendicular to the
longitudinal direction. Certainly, the radial sizes of the
first voice coil 20 and the second voice coil 40 may be
the same. In a thickness direction (the extension direction
of the center axial line) from the first diaphragm group 10
to the second diaphragm group 30, the first diaphragm
group 10, the first voice coil 20, the second voice coil 40,
and the second diaphragm group 30 are sequentially dis-
posed, and the radial sizes of the first voice coil 20 and
the second voice coil 40 are different. The first voice coil
20 and the second voice coil 40 are disposed in a stag-
gered manner, and occupy relatively small space in the
thickness direction, so that overall thickness of the loud-
speaker 100 can be reduced. This is applicable to a port-
able lightening and thinning electronic device. The first
voice coil 20 is provided with two leads configured to
electrically connect the first voice coil 20 to a power sup-
ply, for example, a power supply system such as a battery
of a computer. The electrical connection includes a direct
electrical connection or an electrical connection imple-
mented between the lead and the power supply in an-
other manner. For example, the lead may be connected
to the power supply by using a circuit board (a specific
power supply circuit). In some embodiments, the first
voice coil 20 and the second voice coil 40 may be re-
spectively provided with leads on two opposite sides. The
two opposite sides may be outer sides or inner sides of
the voice coils. This is determined based on an actual
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design requirement. Further, positive electrodes of leads
of the first voice coil 20 and the second voice coil 40 may
be connected to a same feed point. A same current enters
each of the lead of the first voice coil 20 and the lead of
the second voice coil 40 from the feed point. Directions
of currents entering the first voice coil 20 and the second
voice coil 40 are the same, that is, phases are the same,
and directions of magnetic fields entering the first voice
coil 20 and the second voice coil 40 are opposite, so that
the vibration directions of the first voice coil 20 and the
second voice coil 40 are opposite, and the first diaphragm
group 10 and the second diaphragm group 30 produce
sound in opposite directions.
[0028] In some embodiments, the first internal mag-
netic conductive plate 50, the internal magnet 60, and
the second internal magnetic conductive plate 62 are se-
quentially stacked. The first external magnetic conduc-
tive plate 66, the external magnet 64, and the second
external magnetic conductive plate 55 are sequentially
stacked. The first external magnetic conductive plate 66
is located on a periphery of the first internal magnetic
conductive plate 50. The external magnet 64 is located
on a periphery of the internal magnet 60. The second
external magnetic conductive plate 55 is located on a
periphery of the second internal magnetic conductive
plate 62. In addition, the first external magnetic conduc-
tive plate 66 and the first internal magnetic conductive
plate 50, the external magnet 64 and the internal magnet
60, and the second external magnetic conductive plate
55 and the second internal magnetic conductive plate 62
are all spaced from each other by the vibration space S.
Specifically, the first internal magnetic conductive plate
50, the internal magnet 60, and the second internal mag-
netic conductive plate 62 are respectively rectangular
plate bodies. The first external magnetic conductive plate
66, the external magnet 64, and the second external mag-
netic conductive plate 55 are respectively four rectangu-
lar strip-shaped plate bodies. In this implementation, the
four external magnets 64 are disposed at intervals, the
four second external magnetic conductive plates 55 are
disposed at intervals, and the four first external magnetic
conductive plates 66 are sequentially head-to-tail con-
nected to form a rectangular plate-shaped frame struc-
ture. Certainly, the four first external magnetic conductive
plates 66 may not be connected to each other, to further
help form the magnetic circuit. The external magnet 64
is sandwiched between the first external magnetic con-
ductive plate 66 and the second external magnetic con-
ductive plate 55. There is a first gap between the first
external magnetic conductive plate 66 and the periphery
of the first internal magnetic conductive plate 50. There
is a second gap between the external magnet 64 and the
periphery of the internal magnet 60. There is a third gap
between the second external magnetic conductive plate
55 and the periphery of the second internal magnetic
plate 62. In a direction from the first voice coil 20 to the
second voice coil 40, the first gap, the second gap, and
the third gap are connected to each other to form the

vibration space S.
[0029] Refer to FIG. 4 and FIG. 5. The first voice coil
20 is located in a direction in which the first diaphragm
faces the second diaphragm group 30, and extends into
the vibration space S in a direction from the first dia-
phragm group 10 to the second diaphragm group 30. The
second voice coil 40 is located in a direction in which the
second diaphragm faces the first diaphragm group 10,
and extends into the vibration space S in a direction from
the second diaphragm group 30 to the first diaphragm
group 10. In some embodiments, the first voice coil 20
and the second voice coil 40 are disposed in a staggered
manner, so that no collision occurs, and a distance be-
tween the first diaphragm group 10 and the second dia-
phragm group 30 is not increased. After the first voice
coil 20 and the second voice coil 40 are energized, as
shown in FIG. 5, an arrow direction is a direction of a
magnetic field (a magnetic line of force). A magnetic field
generated in the internal magnet 60 enters the first inter-
nal magnetic conductive plate 50 from the internal mag-
net 60, and is distributed around the first internal mag-
netic conductive plate 50. The distributed magnetic field
enters the four first external magnetic conductive plates
66 at the same time, enters the four external magnets 64
from the first external magnetic conductive plates 66,
then enters the four second external magnetic conductive
plates 55, and returns to the internal magnet 60 from the
second internal magnetic conductive plate 62, to imple-
ment a closed magnetic field, namely, a magnetic loop.
The magnetic field enters in a direction perpendicular to
the center axial line of the first voice coil 20 and the sec-
ond voice coil 40, so that the first voice coil 20 and the
second voice coil 40 vibrate to drive the first diaphragm
group 10 and the second diaphragm group 30 to vibrate
to produce sound. A sound production unit that is formed
by the first voice coil 20 and the first diaphragm group 10
and that is in a first direction shares a same magnetic
circuit with a sound production unit that is jointly formed
by the second voice coil 40 and the second diaphragm
group 30 and that is in a second direction, that is, the
sound production unit formed by the first voice coil and
the first diaphragm group shares a same magnetic circuit
with the sound production unit formed by the second
voice coil and the second diaphragm group, thereby re-
ducing a quantity of magnets, and reducing overall thick-
ness.
[0030] As shown in FIG. 3, in some embodiments of
the present invention, the first internal magnetic conduc-
tive plate 50 and the second external magnetic conduc-
tive plate 55 have an integral structure, and the first in-
ternal magnetic conductive plate 50 includes a base plate
51 and side plates 52 connected to a peripheral edge of
the base plate 51. In some embodiments, the side plates
52 are vertically connected to the base plate 51, and the
side plates 52 and the base plate 51 are assembled into
a mounting slot 53, thereby saving horizontal space. Free
ends of the side plates 52 extend outside the mounting
slot 53 to form the second external magnetic conductive
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plate 55 parallel to the base plate 51. The mounting slot
53 is rectangular, and the four second external magnetic
conductive plates 55 are not connected to each other.
The internal magnet 60 and the second internal magnetic
conductive plate 62 are sequentially stacked on a surface
that is of the base plate 51 and that is located in the
mounting slot 53. The external magnet 64 is disposed
around a periphery of the side plates 52. The external
magnet 64 and the first external magnetic conductive
plate 66 are stacked on a side that is of the second ex-
ternal magnetic conductive plate 55 and that faces away
from the second internal magnetic conductive plate 62.
It may be understood that the first external magnetic con-
ductive plate 66 is disposed around the peripheral edge
of the side plates 52. The side plates 52 extend in the
direction from the first voice coil 20 to the second voice
coil 40, and are located in the vibration space S to sep-
arate the first voice coil 20 and the second voice coil. The
first internal magnetic conductive plate 50 and the second
external magnetic conductive plate 55 are integrally
formed, to facilitate assembly and fully use space in the
loudspeaker 100.
[0031] In some other embodiments, the second exter-
nal magnetic conductive plate 55 and the first internal
magnetic conductive plate 50 are independent of each
other. In some embodiments, the side plates 52 are ring-
shaped, the first internal magnetic conductive plate 50 is
plate-shaped, the second external magnetic conductive
plate 55 is four independent plate bodies or block bodies
with assembly positions unchanged, and the first mag-
netic conductive plate and the side plates are adhesively
fastened.
[0032] As shown in FIG. 3 and FIG. 4, in some embod-
iments of the present invention, the loudspeaker 100 fur-
ther includes a bracket 70 that is formed by head-to-tail
connecting a plurality of rod bodies 71 and that accom-
modates and supports the magnetic circuit system. The
bracket 70 includes a first side surface 72 and a second
side surface 73 opposite to the first side surface 72. A
peripheral edge of the first diaphragm group 10 is fas-
tened to the first side surface 72. The second diaphragm
group 30 is located on the second side surface 73. Abut-
ting protrusions 35 are disposed at intervals on a periph-
eral edge of a side of the second diaphragm group 30.
The first external magnetic conductive plate 66, the ex-
ternal magnet 64, and the second external magnetic con-
ductive plate 55 are sandwiched between the second
side surface 73 of the bracket 70 and the abutting pro-
trusions 35. The bracket 70 and the abutting protrusions
35 jointly form space used to accommodate and support
the internal magnet 60, the external magnet 64, the first
internal magnetic conductive plate 50, the second inter-
nal magnetic conductive plate 62, the first external mag-
netic conductive plate 66, and the second external mag-
netic conductive plate 55, and are configured to bear the
first diaphragm group 10 and the second diaphragm
group 30, to provide sufficient strength for the loudspeak-
er 100.

[0033] Specifically, the abutting protrusions 35 are dis-
posed at intervals on a peripheral edge of a side that is
of the second body 31 of the second diaphragm group
30 and on which the second diaphragm is disposed, and
are specifically located at middle positions of four edges.
The bracket 70 is a rectangular frame body, and is formed
by head-to-tail connecting the four rod bodies 71. Ac-
commodation space 74 is surrounded by the four rod
bodies 71. Cross sections of the four rod bodies 71 are
rectangular, so that the bracket 70 has specific thickness,
and the accommodation space 74 has a specific volume.
The four rod bodies 71 are in a one-to-one correspond-
ence with the four abutting protrusions 35. The first side
surface 72 is a side on which the four rod bodies 71 face
the first diaphragm group 10, and the second side surface
73 is a side on which the four rod bodies 71 face the
second diaphragm group 30. In some embodiments of
the present invention, a plurality of protrusions 75 are
disposed at intervals on a peripheral edge of the second
side surface 73. The protrusions 75 are four protrusions
that are each located at a position at which every two
connected rod bodies 71 are connected. The protrusions
75 protrude from the first side surface 72, and protrude
from the rod bodies 71 by extending in a direction away
from the accommodation space 74. In some embodi-
ments of the present invention, the first voice coil 20 and
the second voice coil 40 are rectangular ring bodies with
arc-shaped corners. To avoid corner positions on the first
voice coil 20 and the second voice coil 40, positions that
are on the protrusions 75 and that face the accommoda-
tion space 74 are designed with concave arc surfaces.
[0034] Further, the first voice coil 20 is provided with a
first conductor 21. The second voice coil 40 is provided
with a second conductor 41. End faces of the two adja-
cent protrusions 75 in a direction of the first side surface
72 are both provided with first terminals 751, and the first
terminal is located on a surface of a part that is of the
protrusion 75 and that extends out of the bracket 70. End
faces of the other two adjacent abutting protrusions 75
in a direction of the second side surface 73 are both pro-
vided with second terminals 752. The first terminals and
the second terminals are respectively electrically con-
nected to the first conductor of the first voice coil 20 and
the second conductor of the second voice coil 40. The
terminal is directly disposed on the protrusion 75 to con-
nect to the conductor of the voice coil, and is electrically
connected to an external line, to facilitate a connection.
In addition, the terminal and the conductor are encapsu-
lated by using the first diaphragm group 10 and the sec-
ond diaphragm group 30. Refer to FIG. 4. The first ex-
ternal magnetic conductive plate 66 and the bracket 70
are integrally formed. Specifically, a step is disposed on
a side that is of the rod body 71 and that is located in the
accommodation space 74, and the first external magnetic
conductive plate 66 is formed on the step. The protrusion
75 may press against a position at which every two first
external magnetic conductive plates 66 are connected.
Certainly, the first external magnetic conductive plate 66
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and the bracket 70 may be adhesively fastened.
[0035] As shown in FIG. 4 and FIG. 5, the first body 11
of the first diaphragm group 10 is attached to the first
side surface 72. The first voice coil 20 extends into the
accommodation space 74. The first external magnetic
conductive plate 66 is located between every two protru-
sions 75 on the second side surface 73 of the bracket
70, and the first external magnetic conductive plates 66
surround the outside of the first voice coil 20 and are
supported by the second side surface 73 of the bracket
70. There is a gap between two adjacent external mag-
netic conductive plates for avoiding the protrusion 75.
The external magnet 64 is disposed on a surface of the
first external magnetic conductive plate 66, and is dis-
posed to be spaced from the first voice coil 20. The first
external magnetic conductive plate 66 and the external
magnet 64 are adhesively fastened. The first internal
magnetic conductive plate 50 is disposed on the bracket
70 in the direction of the second side surface 73. The
base plate 71 and the side plates 72 are accommodated
in the accommodation space 74. A part of the side plates
72 extend into the first voice coil 20, and are spaced from
the first voice coil 20. The second external magnetic con-
ductive plate 55 is abutted on and is adhesively fastened
to a part of a surface of the external magnet 64. Finally,
the second body 31 of the second diaphragm group 30
covers the second side surface 73. The abutting protru-
sion 35 is located between two protrusions 75, and is
abutted on and fastened to the surface of the external
magnet 64. The second external magnetic conductive
plate 55 is sandwiched between the second body 31 of
the second diaphragm group 30 and the external magnet
64. The external magnet 64 is sandwiched between the
second external magnetic conductive plate 55 and the
first external magnetic conductive plate 66, and the ex-
ternal magnet 64 is also sandwiched between the abut-
ting protrusion and the first external magnetic conductive
plate 66. The second external magnetic conductive plate
55 and the abutting protrusion 35 are located on a same
surface of the external magnet 64. Certainly, the internal
magnet 60 and the second internal magnetic conductive
plates 62 are first fastened to the first internal magnetic
conductive plate 50, and the external magnet 64 is first
fixedly connected to the second external magnetic con-
ductive plate 55, that is, the internal magnet 60, the ex-
ternal magnet 64, the second internal magnetic conduc-
tive plate 62, and the first internal magnetic conductive
plate 50 are assembled with the bracket 70 as a whole.
[0036] Refer to FIG. 6. An embodiment of the present
invention provides a loudspeaker assembly including a
housing 200 and the loudspeaker 100. The housing 200
includes a sound cavity and two sound output holes 210
and 220 disposed at intervals. The loudspeaker 100 is
accommodated in the sound cavity, and the loudspeaker
100 and the sound cavity form two independent sound
transmission channels A1 and A2. The sound output hole
210 and the sound output hole 220 are respectively con-
nected to the sound transmission channel A1, the sound

transmission channel A2, and the outside. A sound pro-
duction unit formed by the first voice coil 20 and the first
diaphragm group 10 and a sound production unit formed
by the second voice coil 40 and the second diaphragm
group 30 respectively transmit volume to the outside by
using the sound transmission channel A1 and the sound
transmission channel A2 and then the sound output hole
210 and the sound output hole 220. A dual channel loud-
speaker assembly can improve sound effect quality.
[0037] Refer to FIG. 7. An electronic device provided
in an embodiment of the present invention includes the
loudspeaker assembly 100 and a circuit board electrically
connected to the first voice coil 20 and the second voice
coil 40 of the loudspeaker assembly. In an embodiment,
the electronic device is a notebook computer, and the
housing is a housing of a body of the notebook computer.
The notebook computer 300 includes a body 310, a
screen 320, and a keyboard 330 located on the body
310. The loudspeaker assembly 100 is located at any
position on a side of the keyboard on the body 310, for
example, in an upper part of the keyboard shown in the
figure. The housing is a housing of the body 310. The
loudspeaker 100 is relatively thin, can produce sound
bidirectionally, and does not occupy much space of the
notebook computer. In addition, the first voice coil 20 and
the second voice coil 40 have opposite vibration direc-
tions during working, so that momentum changes Δ(mv)
offset each other, and vibration excitation on the housing
of the notebook computer is relatively small or even no
vibration excitation is generated. When the loudspeaker
100 plays sound and a user uses the keyboard, vibration
space S of the loudspeaker 100 on the housing and the
keyboard of the computer is greatly reduced, thereby en-
suring user experience and improving sound effect qual-
ity.
[0038] The embodiments of the present invention are
described in detail above. The principle and implemen-
tations of the present invention are described herein
through specific examples. The description about the em-
bodiments of the present invention is merely provided to
help understand the method and core ideas of the present
invention. In addition, a person of ordinary skill in the art
can make variations and modifications to the present in-
vention in terms of the specific implementations and ap-
plication scopes according to the ideas of the present
invention. Therefore, the content of specification shall
not be construed as a limit to the present invention.

Claims

1. A loudspeaker, comprising a first diaphragm group,
a second diaphragm group, a first voice coil, a sec-
ond voice coil, and a magnetic circuit system, where-
in the first diaphragm group, the second diaphragm
group, the first voice coil, and the second voice coil
are disposed on a same center line; the first voice
coil is disposed on the first diaphragm group; the
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second voice coil is disposed on the second dia-
phragm group; and a direction from a north pole to
a south pole of a magnetic field generated by the
magnetic circuit system is an extension direction of
the center line; and
the first voice coil, the second voice coil, and the
magnetic circuit system are located between the first
diaphragm group and the second diaphragm group;
the first voice coil is spaced opposite to the second
voice coil; the first voice coil and the second voice
coil are both at least partially located in the magnetic
circuit system, and have opposite vibration direc-
tions at a same moment under an action of the mag-
netic field; and the first voice coil and the second
voice coil vibrate to respectively provide driving forc-
es for the first diaphragm group and the second di-
aphragm group, so that the first diaphragm group
and the second diaphragm group produce sound in
two opposite directions at the same time.

2. The loudspeaker according to claim 1, wherein the
first voice coil and the second voice coil have same
quality and a same vibration speed.

3. The loudspeaker according to claim 1, wherein the
magnetic circuit system comprises an internal mag-
net, an external magnet, a first internal magnetic con-
ductive plate, a second internal magnetic conductive
plate, a first external magnetic conductive plate, and
a second external magnetic conductive plate; a mag-
netic line of force of the magnetic field generated by
the magnetic circuit system enters the first internal
magnetic conductive plate from the internal magnet,
and is distributed around the first internal magnetic
conductive plate; and the distributed magnetic line
of force of the magnetic field enters the first external
magnetic conductive plate, enters the external mag-
net from the first external magnetic conductive plate,
then passes through the second external magnetic
conductive plate, and enters the second internal
magnetic conductive plate and then returns to the
internal magnet.

4. The loudspeaker according to claim 3, wherein the
magnetic circuit system comprises vibration space;
the first internal magnetic conductive plate, the in-
ternal magnet, and the second internal magnetic
conductive plate are sequentially stacked; the first
external magnetic conductive plate, the external
magnet, and the second external magnetic conduc-
tive plate are sequentially stacked; the first external
magnetic conductive plate is located on a periphery
of the first internal magnetic conductive plate; the
external magnet is located on a periphery of the in-
ternal magnet; the second external magnetic con-
ductive plate is located on a periphery of the second
internal magnetic conductive plate; and the first ex-
ternal magnetic conductive plate and the first internal

magnetic conductive plate, the external magnet and
the internal magnet, and the second external mag-
netic conductive plate and the second internal mag-
netic conductive plate are respectively spaced from
each other by the vibration space; and
the first voice coil and the second voice coil are re-
spectively located in the vibration space, the first
voice coil surrounds a peripheral edge of the second
internal magnetic conductive plate and a part of the
internal magnet, and the second voice coil surrounds
the part of the internal magnet and the first internal
magnetic conductive plate.

5. The loudspeaker according to claim 4, wherein the
first internal magnetic conductive plate comprises a
base plate and side plates connected to a peripheral
edge of the base plate; the side plates and the base
plate are assembled into a mounting slot; free ends
of the side plates extend outside the mounting slot
to form the second external magnetic conductive
plate parallel to the base plate; the internal magnet
and the second internal magnetic conductive plate
are sequentially stacked on a surface that is of the
base plate and that is located in the mounting slot;
the external magnet is disposed around a periphery
of the side plates and is disposed to be spaced from
the side plates; and the external magnet and the first
external magnetic conductive plate are stacked on
a side that is of the second external magnetic con-
ductive plate and that faces away from the second
internal magnetic conductive plate.

6. The loudspeaker according to any one of claims 1
to 5, wherein a radial size of the first voice coil in a
direction perpendicular to the center line is different
from a radial size of the second voice coil in the di-
rection perpendicular to the center line.

7. The loudspeaker according to claim 3, wherein the
loudspeaker further comprises a bracket for support-
ing the magnetic circuit system, the bracket compris-
es a first side surface and a second side surface
opposite to the first side surface, the first diaphragm
group is fastened to the first side surface, and the
second diaphragm group is located on the second
side surface; and
abutting protrusions are disposed at intervals on a
peripheral edge of a side of the second diaphragm
group, and the first external magnetic conductive
plate, the external magnet, and the second external
magnetic conductive plate are sandwiched between
the second side surface of the bracket and the abut-
ting protrusions.

8. The loudspeaker according to claim 7, wherein a plu-
rality of protrusions are disposed at intervals on a
peripheral edge of the second side surface; the first
voice coil is provided with a first conductor; the sec-
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ond voice coil is provided with a second conductor;
end faces of the two adjacent protrusions are pro-
vided with first terminals, and end faces of the other
two abutting protrusions have second terminals; and
the first terminals and the second terminals are re-
spectively electrically connected to the first conduc-
tor of the first voice coil and the second conductor
of the second voice coil.

9. The loudspeaker according to any one of claims 1
to 5, wherein the first diaphragm group comprises a
first diaphragm and a first dome; the first diaphragm
comprises a surround and a first flat membrane sur-
rounded by the surround; the first dome is stacked
on one side of the first flat membrane; the first voice
coil surrounds the first flat membrane and is located
on the other side of the first flat membrane; the sec-
ond diaphragm group comprises a second dia-
phragm and a second dome; the second diaphragm
comprises a second flat membrane; the second
dome is stacked on one side of the second flat mem-
brane; and the second voice coil surrounds the sec-
ond flat membrane and is located on the other side
of the second flat membrane.

10. A loudspeaker assembly, comprising a housing and
the loudspeaker according to any one of claims 1 to
9, wherein the housing comprises a sound cavity and
two sound output holes disposed at intervals, the
loudspeaker is accommodated in the sound cavity,
the loudspeaker and the sound cavity form two in-
dependent sound transmission channels, and the
two sound output holes are respectively connected
to the two sound transmission channels and the out-
side.

11. A portable electronic device, comprising the loud-
speaker assembly according to claim 10 and a circuit
board electrically connected to a first voice coil and
a second voice coil of the loudspeaker assembly.

12. The portable electronic device according to claim 11,
wherein the housing is a housing of the electronic
device.
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